In an earlier paper (Sakata et al., 1989) , it was shown that the 4th and 6th order ODF coefficients could be successfully derived from Young's modulus measurements using the elastic energy method. However, the values of some of the coefficients fell beyond the expected error ranges. In this study, more appropriate single crystal elastic constants are selected by means of a fitting procedure. Then the ODF coefficients are again estimated in the manner described previously. As a result, the values 
INTRODUCTION
In an earlier paper (Sakata et al., 1989 ), a method was described for the calculation of the 4th and 6th order ODF coefficients from the elastic properties of cold rolled steel sheets. The elastic energy method (Bunge, 1974) was employed, together with the decomposition of the texture into the principal preferred orientations and their gaussian spreads. The ODF coefficients obtained in this way were often shifted systematically from the x =y lines representing equivalence with those determined from X-ray measurements. Since the uncertainties associated with Young's modulus and X-ray measurements lead primarily 11 11 12 14 to scatter, the systematic shifts in the elastically derived C4, C6, C6 and C6
coefficients can be attributed to another source, in this case the assumed values of the single crystal elastic stiffnesses/compliances that play such an important role in elastic calculations regarding polycrystalline materials. According to a recent review (Ledbetter and Reed, 1973) (1952) mathematical averaging procedure is employed, which leads to estimates between those of the constant strain (Voigt, 1928) and constant stress (Reuss, 1929) repeated, leading to better agreement with the X-ray based coefficients than was reported in the previous paper. With the aid of the volume fractions of the main orientations and their gaussian spreads, the l 8 and C, C and C2 coefficients were calculated as well; from these, the so-called "elastic" pole figures could be evaluated more accurately than when solely the 4th order coefficients are employed in the classical manner.
MATERIALS AND EXPERIMENTAL PROCEDURES
The same 18 commercial cold rolled and annealed steel sheets were employed as in the previous study (Sakata et al., 1989 Figure 9 of the previous paper).
The values of Young's modulus measured by means of Modul-R equipment and the ODF coefficients determined from X-ray data quoted in the earlier paper were employed without modification. Literature data for Young's modulus and the ODF coefficients of an AKDQ steel (Bunge and Roberts, 1969) The C6 and C6 coefficients calculated using the elastic energy method are compared with those determined from X-rays in Figure 3 . The former ( Figure 3a are again closer to the x =y line than in the previous paper, although the amount of scatter is not affected. For the C 4 coefficients (Figure 3b ), the calculated values fall below the x =y line. Nevertheless, the results for the IF2 steels, which departed considerably from the trend in the last paper, have now improved sufficiently to allow the direct estimation of C 4 from elastic measurements.
With respect to C6 3, as before, the calculated values did not lead to good agreement. This is probably because the {100} fiber, which contains both {100} (001) and {100} (011) components (see Table 2 of the previous paper), was represented by only one of the two components in our calculations. Thus, except for C 3, all the 4th and 6th order ODF coefficients were predicted more successfully by the present technique. The introduction of the new values of the single crystal elastic constants can also lead to the more accurate estimation of the volume fractions of the principal preferred orientations, as will be demonstrated below, which may be sufficient for many purposes.
b. Higher Order Coefficients
As shown in the last paper, the 8th order coefficients determined by X-ray methods are all smaller (in absolute value) than those of the 4th and 6th orders. Figure 5 , were obtained in all three cases.
From the results described above, it is apparent that the best agreement with the X-ray coefficients is observed when the ODF coefficients display relatively Co (x-ray) 
APPLICATION TO POLE FIGURES DERIVED FROM ELASTIC MEASUREMENTS
In the previous paper, the 6th order ODF coefficients determined from the elastic measurements were applied to the calculation of the planar distribution of r-value. This led to better agreement with the tensile testing results than when solely the 4th order ODF coefficients were employed. In the present study, the inverse pole figures corresponding to the normal (ND, Figure 6 ) and rolling (RD, Figure 7 ) directions in an AKDQ steel were calculated for comparison purposes. Here, the 4th and 6th order (except for the C6, see below) and Clo, C12 and C12
ODF coefficients were used without further adjustment, and the 8th order coefficients were estimated using linear regressions. C a was set to zero instead of using the calculated values.
The results obtained from the coefficients up to l 12 (Figures 6b and 7b Figure 9 for one of the AKDQ steels.
As for the inverse pole figures presented in Figures 6 and 7 , the results derived from the ODF coefficients up to 12 ( Figure 9b ) can be compared with those obtained solely from the 4th order coefficients ( Figure 9a ) and with those calculated from the X-ray based coefficients up to 22 (Figure 9c ). (200) 
